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REPORT  ON  HYDEOLOGIC  INVESTIGATIONS  Oil  SKALL  WATERSHEDS 
AT  THE  CONSLRVmON  .EXPEEBIENT  STATION  OF  THE 
SOIL- CONSERVATION  .SERVICE,  GEEEEIE,  DKLIBDM 

The  Experiment  Station 

The  Red  Plains  Soil  Conservation  Experiment  Station  is 
located  near  Guthrie,  {MMktmily  in  the  northeastern  corner  of  the 
-central  part  of  the  region';-* 'The  •  original  station,  a  l60~acr  e 
farm  located  about  4  1/2  miles  south  of  Guthrie,  was  selected  in 
the  "fall  of  1928.  "^ork  on  the  station  was  cooperative  between' 
the  Bureau  of  Chemistry  and  Soils  and  the  Bureau  of  Agricultural 
Engineering  of  the'  United  States  Department  of  Agriculture,  tb 
Oklahoma  Agricultural  Experiment  Station,  Stillwater,  Oklahoma^ 
and  the  Guthrie  Chamber  of  Commerce. '  During  April,  1935?  opera- 
tion of  the  station  was  transferred' from  the  Bureau  of  Chemistry 
"and  Soils  and  the  Bureau/of  AgricuO.tura'i  Engineering  to  the  Soil 
1  '       '        i  bates 

cul 1  ure , 

The  original  agreement  governing  the  activities  of  the 
station  between  the  United  States  Department  of  Agriculture, 
Oklahoma  Agricultural  Experiment  Station  and  the  Guthrie  Chamber. 

of  Commerce,  was  replaced  March  I,  1939,  by  a  new  cooperative 
project  agreement  between  the  Oklahoma  Agricultural  Experiment 
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Station  and  the  Soil  Conservation  Service^  covering  soil  and 
.•water  corservatir   .research  for  crop  and  pasture  lands  in  Okla- 
homa, 

Acknowledgment  is  made  to  C.  E.  Ramser  for  his  "work  in 
locating  the  watersheds  and  installing  the  measuring  equipment 
on  these  watersheds.     The  early  basic  records  were  collected  by 

K.  S.  Riesbol  and.  later  by  <L  W.  Slosscr  -an/;  the '  latter  is  re- 
sponsible for  directing  the  field  WPA  men  in  the  compilation  of 
this  report.    1U  IX.  Potter  and  L.  Li  -Harrold  of  the  Washington 
Off  ice  j  Hydrologic  Division,,  prepared:  the' '.instructions  for  com- 
piling the  data""and  reviewed  these -data  before  publication 
W,  D.  Potter  initiated  the  compilation  work  in  the  field* 
II»  '  Physical  Characteristics  of  V:  ■'■  Stat.  ■ 

The  Red  Plains '  Soil  Conservation  Experiment  Station 
consists  of  approximately  1'60  acres ,  located  four  miles  sow;  -. 

Topography  is  gently  rolling  to  hilly,  the  average 
total  relief  being  approximately  4-2  feet.    The  soil  is  princi- 
pally fine  sandy  loam  with  Vernon  and  Kirkland  soil  types  pre- 
dominating.   Practically  all  of  the  'soils  on  the  area  are 
classed  in  the  eroded  phase  of  the  particular  types; 


3 

Jilt    Description  and  iilstory  of  Each  Watershed 

Included  in  .the  jBSjMmanHrrts  conducted  at  the  Red  Plains 
Soil  Conservation  Experiment  Station  is  one,  the  object  of  which 
is  to  determine  the  effect  of  land  use  on  surface  run-off  and 
soil  loss  ..'-from  small  watersheds  and -terraced  fields.    This  re- 
port as  concerned  only  with  eleven  watersheds  individually  de-~- 
scribed  in  the  following;  >  •. 

Watershed  No.  1,  designated  as  Ravine  A  (fig».  1)  was 
established  June  1,  1929 «   'Kvdyologic  measurements  were  /begun 
•  .  -November  3,'  1930,  and  .formal  records  began  January.  1,  1931«  No 
...  .  important  changes  have  been  made  in  boundary  location  or  area  of 
the  drainage  system  since  measurements  were  started,    The  Par- 
shall  flume  at  the  outlet  of  this .watershed  is  shown  on  Plates 
III  and  -IW 

The  'area  contains  approximately  35  acres  of  land  draining 
% iJo.'and  .. through"  a  natural  depressions    The  general  shape  of  the 
area  is  roughly  rectangular  with  about  5  percent  average  land 
slope.    Watershed  boundaries  .are  natural  ridges  and  earth  dykes. 
Included  within  the  watershed  boundary  is  the  original  farmstead 
on  which  are  located  the  field  office,  laboratory, .machine  shed 
and  shop  buildings t 

Ravine  -ii  watershed  :'s  a  terraced,  cultivated  area  farmed 


cover  of  -wheat  and  •the  cats  followed  by  cowpeas  plowed  under  as 
green  manure*    Darsc  replaced  corn  in  the  rotation  from  the  crop 
year  1936  to  date, 

14.232  acres  of  the  Ravine  A  watershed  is  devoted  to  a 
soil  renewal  study  designated  on  the  station  map  as  Plots  1  to 
±<t9  mciiisiTe,  m  .field'  E«    This  area  lies  between  the  Terraces 
•5B  to  9B5  inclusive,  and- has  received  -tr^tmftnts  ,anc?  land  use, 
as  shown  in  Table  3 , 

information  re&c;rdir:g  the  terraces  in  this  field  is  con- 
tained in  the  following  table;  ►  .  i«       -  .>  -  . 

j  izii'tl  Table  2 


Terrace, 

Length 

.  Feet 

Grade 

Spacing 

Feet 

Area 
Acres 

IB 

550 

k 

2.5~~ 

2B 
3B 

2536 
2856 

0  to  A  - 
0  to  6 

3.99 
3.45 

5.99 
5.67 

4£ 

2885 

3 

1.5 

5*58 

5B 

1937 

0  to  4 

3.10 

1719 

3 

7B 

8B 

1300 

0  to  2 

> 

2.55 

.  9B 

1125 

0 

 3_ 

2.12 

Thirty-two  acres  of  the  watershed  are  terraced  and  cultivated , 
and  the  remaining  3  acres  are  comprised  of  road,  drainage  ditch 

and  farmstead. 


Watershed  No,  2,  designated  as  Plot  13  (fig.  2)  was  es- 
tablished September  1"6,  1930,  arrd  measurements  began  immediately. 
There  have  been  only  slight  changes  in  boundaries  to  date. 


■file  ax^a  'is  -nearly  :reetangaTar  witir  drainago  through 
'severcl  natural.  -dcpr-crssaGns '  wnich  meec/  n^ar  the  outlet*-  A.tx 
borders-,  are  .small  earth  dykes »    The  average  land  slope  is  5.13 

■.liiG-'watOi  siied  icoiio xb'os  erf  j>**Lj>  acres  .ox .  untcrracsd,  cul— 
xavated  land  farmed  to  a  two-year  rotation  o.f  cotton  and  cowpeas, 

area  has  become  very  badly  gullied. 

■  Watershed  No,.  3S  designated  at  Flol.  15A/  contains  four  level 
terraces j  2E  to  5E,  inclusive,  as  shown  in  figure  3.  Installa- 
tion, as  shown  on  Plate  V3  was  completed  and  measure'ments  began 
August.  8,  1929,    There  have  been  no  ma |©r.  .changes  in  boundaries 
over  area  to  date. 

Although  both  .  run— oil  and  soil  ifcoss  measurements  b&vso  beep 
;  from  thi£  :  t!;t 

charge  in  rate  and  volume  of  .run— off  .from  a  scries  of  short  lev': 
ten races.    Until  late  in  1934$  serious  erosion  losses  'were  re- 
corded, whereas  the  greater  portion  of  the  eroded  material  actu- 
ally originated  in  the  cutlet  ditch.    This  ditch  was  effectively 
stabilized  in  1934  and  by  1936  had  begun  to  silt  up  to  a  slight 
extent.    Therefore,  indicated  sell  losses  prior  to ' 1934  are  pos- 
sibly larger  and  .since  1936  are  -  probably  less  than  actual  losses 
at  the  terrace  ends. 
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■     "file  area  is  nearly  :rectangalcir  v;j  th  drainage  through 

-eowral   —^^...^qI    /^f-"-rr"^i""' nn  r  ■         r>Vi  -m<=« '•  I  f  hp  •  <yit1.<a+-  -  All 

borders  are  small,  earth  dykes-    The  average  land  slope  is  5.3.3 

. ^ lie  -  Y«a"uGi  siK;>.i  consa SvS  cel  cioj.  es  .01. ..  unt>ci*racea^  cu_l- 

4abG23fced  land  tanned  to  a  two-year  rotation  of  cotton  and  cowpeas, 

area  has  become  very  badly  gullied. 

■  Watershed  No.  3S  designated  at  Hot        t  contains  four  level 
terraces,  2E  to  5E,  inclusive,  at.  shown  in  figure  3.  Installa- 
tion, as  shown  on  Plate  W9  was  completed  and  roeasure'ments  began 
August  8,  1929.    There  have  been  no  ma changes  in  boundaries 
over  area  to  date. 

Although  both  j. am— oii  and  soil  loss  jneasuroiiisnts  have  been 

. 

charge  in  rate  and  volume  of .run-off  from  a. series  of  short  level 
tea races,    Uriel  late  in  1934a  serious  erosion  losses  were  re- 
corded, whereas  the  greater  portion  of  the  eroded  material  actu- 
ally originated  in  the  cutlet  ditch.    This  ditch  was  effectively 
stabilized  in  1934  and  by  1936  had  begnn  to  silt  up  to  a  slight 
extent.    Therefore,  indicated  sell  losses  prior  to'  1934  are  posr-.  . 
sibly  larger  and  .since  1936  are  •  probabD  y  J  ess  than  actual  losses 
at  the  terrace  ends. 


7 


The  area  is  roughly  trapizoidal  in  shape  and  drainage  is 
accomplished  from  the  terrace  outlets  through  a  protected  outlet 
ditch.    Earthen  dykes  form  the  boundaries. 

The  watershed  contains  3*13  acres  of  terraced,  cultivated 
land  farmed  to  a  two-year  rotation  of  cotton  and  cowpeas. 
Winter  protection  is  afforded  by  wheat  cover. 

The  following  table  gives  the  terrace  information: 


Terrace 

Length 
Feet 

Grade 
1"/100« 

Spacing 
Feet 

Area 
Acres 

2E 

-460 

0 

2 

0.860 

3E 

465 

0 

2.5 

0.881 

4E 

492 

0 

2.5 

0.727 

5E 

522 

0 

2 

0.620 

The  average  land  slope  is  3.42  percent. 

Watershed  No.  4,  (fig.  4)  is  designated  as  Plot  L.  Hydro- 
logic  measurements  rrere  started  January  1,  1930,  f  olio-wing  the 
completion  of  installations  and  the  building  of  dykes  August  7, 
1929. 

In  shape,  the  watershed  is  roughly  square  with  drainage  by 
sheet  flow  to  a  small  guile}*-  where  the  run-off  is  collected  and 
carried  to  the  outlet.    T$e  land  slope  is  about  4. SO  percent. 
Earth  dykes  along  natural  topographic  ridges  form  the  boundaries 
of  the  area.    Within  the  boundaries  of  this  plot,  there  are  also 
four  1/100  acre  plots,  the  run-off  of  which  does  not  contribute 
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toward  the  total  for  the  watershed. 

Plot  L  consists  of  5«62  acres  of  native  woods  and  grass. 
(See  appendix  for  report  of  forest  survey  of  this  watershed.) 

Watershed  No.  5»  (fig*  5)  is  designated  as  Plot  J.  This 
area  of  5«28  acres  was  laid  out  and  measurements  started  August  7, 
1929.    This  watershed  is  roughly  rectangular  and  drains  through  a 
number  of  small  gullies.    Boundaries  are  formed  of  small  earth 
dykes  along  natural  topographic  ridges. 

The  area  is  seriously  eroded  and  contains  many  small  gullies. 
Cover  on  the  inter-gullied  area  is  a  mixture  of  native  grasses 
and  weeds.    No  effort  has  been  made  to  reclaim  the  gullies  or  to 
increase  the  cover  other  than  natural  succession.    Protection  has 
been  afforded  from  fire,  and  there  has  been  no  grazing. 

Watershed  No.  6,  designated  as  Terrace  2B,  has  a  drainage 
area  of  5»99  acres  and  is  shown  in  figure  1.    This  terrace  was 
built  March  4,  1929,  and  measurements  started  November  4,  1930. 
The  run-off  measuring  equipment  is  shown  on  Plate  VI.    No  change 
in  area  or  boundary  has  been  made  to  date. 

The  watershed  is  the  total  drainage  of  terrace  2B,  which  is 
of  variable  grade,  0  to  4-"/l00',  and  has  a  vertical  spacing  of 
3.99  feet.    This  terrace  is  2536  feet  long  and  drains  5.99  acres 
on  an  average  land  slope  of  2.79  percent.    Limiting  boundaries 
are  small  earth  dykes. 
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This  terrace  is  a  cultivated  area  farmed  to  a  3-year  rota- 
tion of  corn  (Darso  from  1936),  oats  and  cotton  with  a  winter 
cover  of  wheat  and  the  oats  followed  by  cowpeas  plowed  under  as 
green  manure* 

Watershed  No*  7  is  designated  as  Terrace  3B,  (fig.  1),  and 
lies  immediately  below  Terrace  2B  (Watershed  6)*    This  watershed 
contains  5.67  acres  on  an  average  land  slope  of  4*21  percent* 
The  terrace  is  2356  feet  long  with  a  variable  grade  of  0  to  6"/l00', 
and  an  average  vertical  interval  of  3.45  feet. 

Land  use  is  the  same  as  that  for  Watershed  6,  and  the  date 
of  establishment  was  November  Us  1930.     Plate  VII  shows  the  run- 
off measuring  equipment  and  flow  resulting  from  the  storm  of 
June  24,  1932. 

Watershed  No.  8  is  designated  as  Terrace  3C  (fig.  1).  Measure- 
ments of  run-off  and  soil  loss  from  this  terrace  were  started  June 
9,  1930. 

The  drainage  area  consists  of  2.85  acres  above  Terrace  30, 
which  is  1500  feet  long  with  a  constant  grade  of  6,,/l00'  and 
vertical  interval  between  terraces  of  3.5  feet.    Limiting  bound- 
aries are  earth  dykes.    The  average  land  slope  is  4.33  percent. 

Land  use  is  the  same  as  that  for  Watershed  6. 

Watershed  No.  9,  designated  as  Terrace  5G  (fig.  1)  is  ex- 
actly similar  to  Watershed  8  except  that  the  grade  of  the  terrace 
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is  2"/l00',  with  3.4-3'  vertical  spacing.  The  drainage  area  is 
2,$78  acres  land  of  4.72  percent  slope.  Terrace  5C  was  estab- 
lished August  7,  1929. 

The  land  use  for  Terrace  5C  was  a  rotation  of  cotton,  oats 
and  Darso;  wheat  cover  crop  followed  the  cotton,  cowpeas  in  rows 
followed  the  oats. 

Watershed  No.  10,  known  as  Terrace  6E  (fig.  1),  is  on  the 
same  slope  and  lies  adjacent  to  Watershed  3,  previously  described. 
This  area  was  established  April  26,  1929.    Measuring  equipment 
was  installed  August  2,  1932,  and  formal  records  wure  begun 
January  1,  1933. 

The  drainage  area  contains  1.20  acres  of  land,  which  has 
4-.S5  percent  average  slope.    The  terrace  channel  is  level  and 
64-8  feet  in  length,  and  4-»00  feet  vertical  spacing. 

Land  use  is  the  same  as  that  for  Watershed  No.  3. 

Watershed  No.  11,  (fig.  6),  is  located  on  a  portion  of  the 
East  Farm  and  is  designated  as  the  Pasture  Plot.    The  area  was 
set  up  June  1,  1932,  and  completed  August  2,  1932.  Measurements 
began  shortly  after  that  date.    Plate  VIII  shows  the  area  before 
the  eouipm^nt  was  installed. 

Roughly,  the  area  is  triangular  in  shape  with  the  base 
lying  on  the  higher  portion  of  the  slope.    Earth  d^rkes  form  the 
boundaries  and  intercept  the  sheet  flow  of  the  run-off,  conducting 
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it  to  the  measuring  equipment.    The  land  slope  is  5«65  percent, 
and  is  very  uniform  over  the  total  area  of  2.50  acres. 

Land  use  for  trie  period  of  record  has  been  a  very  good 
cover  of  native  grasses,  principally  little  bluestem.  Sprouts 
have  been  controlled  by  mowing.    The  area  has  been  grazed  only 
after  the  heavier  rains  and  then  only  for  short  periods. 
Instrumentation 

A.    Rain  gages  -  Standard  and  Recording.     (See  Table  3). 

1.  All  recording  rain  gages  .used  at  this  station  are  Friez; 
Fergusson  type,  weighing  and  recording  rain  and  snow 
gages.    These  gages  use  recorder  charts  having  a  ver- 
tical scale  of  1"  equals  approximately  0.66  inches  of 
rainfall.     The  horizontal  or  time  scale  is  approximate^ 
63  minutes  per  inch  of  chart.     This  chart  is  for  a  drum 
travel  of  one  complete  rotation  for  each  12-hour  period. 

2.  Dates  of  rain  gage  installation  and  designation  numbers 
appear*  in  Table  3»    Recording  rain  gages  were  uniformly 
installed  with  respect  to  base  and  funnel  height.  At 
each  location,  a  standard  U.  S.  Weather  Bureau  pattern 
rain  gage  was  also  installed,  the  distance  between  the 
two  gages  at  a  rainfall  station  being  twice  the  instru- 
ment height.    A  photograph  of  a  typical  installation  is 
shown  on  Plate  I. 
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Table  4 

Portion  (percent)  or  Each  Watershed  Served  by  the  Indicated 
Standard  Rain  Gages  Effective  January  1,  1937 


Terrace 

or  Gage     Gage     Gage     Gage     Gage     Gage     Gage     Gage  Gage 

Watershed   No.  1    No.  2    No.  3   No.  4   No.  5    No,  6    No.  7    No,  8  No.  9 

76.22 
45.22 
25.42  39,21 

71.36  28.64 

30.72    30.13  5.93  33,22 

6.51  34.84  58.65 

7.43  54.75  37,82 

62.95  37.05 

67.18  32.82 


1-B 

100.00 

2-B 

23.78 

3-B 

40,93 

13.85 

4-B 

20,34 

15.03 

1-C 

2-C 

3-C 

4-C 

5-C 

6-C 

1-F 

2-F 

3»F 

Plot  13 

100.00 

Plot  J 

Plot  L 

Plot  15A 

33.34 

6-E  Terrace 

27.43 

100.00 
100.00 


65.21  34.69 


100.00 


66 .66 
72.57 


100.00 
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Total  volume  of  storm  rainfall  for  each  watershed  prior  to 
1937  was  taken  from  "Field  B"  (No.  5).  gage,  and  that  for  storms 
subsequent  to  January  1,  1937,  was  computed  from  one  or  more  stand- 
ard gages  on  an  allocated  basis,  as  shown  in  Table  4« 
B.    Parshall  Flumes  -  (See  Tabulation  Sheet  No.  2) 

1.  Parshall  improved  type  Venturi  flumes  were  used  to  obtain 
all  volume  and  rate  measurements  of  run-off  from  the  eleven 
watersheds  described  in  this  report.    Pertinent  information 
regarding  these  flumes  concerning  size,  construction,  dates 
of  installation,  etc.,  will  be  found  in  Table  5» 

Measurements  of  time  and  stage  were  accomplished  by  use 
of  Bristol  Waterstage  Recorders.    These  recorders  carried 
charts,  the  time  scale  of  which  required  twelve  hours  for 
each  revolution.    The  smallest  time  division  on  the  charts 
used  was  5  minutes,  while  ,02  ft.  stage  was  the  smallest  di- 
vision of  head.    The  maximum  stage  provided  for  on  the  charts 
used  was  1.5  feet  for  float  type  recorders  and  from  2  feet  to 
4  feet  for  the  pressure  type.    A  typical  installation  of  a 
Float  Type  Bristol  recorder  is  shown  on  Plato  II. 

2.  Field  checks  of  the  following  were  made  once  each  month: 

a.  Zero  of  recorder  chart 

b.  Flume  dimension 

c.  Flume  alignment 
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Ramser  Silt  Sampler 

1.    Measurements  of  soil  loss  in  run-off  water  from  the 
terraces  and  larger  areas  are  made  with  Ramser  silt 
samplers.    The  run-off  water  flows  through  the  Par shall 
flume,  where  an  automatic  waterstage  recorder  records 
the  depth  of  flow  and  the  time  on  a  chart.    From  this 
continuous  record  of  instantaneous  stages }  the  total 
surface  run-off  for  the  storm  is  determined.  The 
run-off  water  with  its  load  of  eroded  material  dis- 
charges from  the  flume  into  a  Ramser  silt  sampler s  which 
consists  of  a  silt  box,  where  the  heavier  particles 
settle  out,  and  then  flows  ever  a  rectangular  weir  at 
the  end  of  the  box  into  the  outlet  ditch.    As  it  goes 
over  the  weir  a  sample  of  the  run-off  water  is  taken  out 
through  a  divisor  box  into  a  storage  tank.    Samples  are 
taken  of  the  material  in  the  storage  tank  and  in  the 
silt  box,  and  the  oven-dry  soil  content  is  determined 
in  the  laboratory  by  the  dehydration  method.    The  per- 
centage of  dry  soil  in  the  storage  tank  sample  multi- 
plied by  the  total  quantity  of  run-off  gives  the  quantity 
of  dry  soil  that  passes  ever  the  weir.    The  dry  soil 
content  of  the  silt  box  gives  the  quantity  of  dry  soil 
caught  in  the  box.    The  sum  of  these  two  determinations 
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is  the  total  quantity  of  soil  lost  in  the  run-off  from 
the  area  that  drains  through  the  flume. 
Graph  and  Tabulation  Sheets 

All  storms,  regardless  of  whether  or  not  surface  run-off 
resulted,,  were  tabulated  on  forms  S.C.S.  345* 

Certain  storms  were  selected  so  as  to  include,  as  nearly 
as  possible  and  practicable,  all  types  of  storms  occurring  within 
the  period  of  record.    For  these  selected  storms,  graph  sheets 
were  prepared  showing  hydro graphs  and  mass  curves  of  both  rain- 
fall and  run-off. 

Accumulated  rainfall  graphs  were  plotted  so  as  to  re- 
produce, as  nearly  as  possible,  the  rainfall  recorder  charts. 
Rainfall  depths  at  the  break  points  of  the  recorder  charts  and 
rainfall  intensities- between  such  break  points  were  tabulated 
and  plotted  rather  than  depths  and  intensities  for  any  selected 
time  interval. 

Recording  gage  No.  5  (Field  B  Gage),  the  charts  of  which 
were  reproduced,  was  selected  because  it  was  thought  to  provide 
a  record  most  nearly  representative  of  the  precipitation  on  the 
small  watersheds  under  consideration. 

Up  to  January,  1936,  Field  B  Gage  (No.  5)  was  used  ex- 
clusively in  the  determination  of  rate  and  duration  of  rainfall. 
Since  this  date,  other  recording  rain  gages  have  been-  installed; 
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however,  intensity  and  duration  of,  all  storms  with  which  this 
report  is  concerned  vrare  compxited  from  rain  gage  No.  5« 

Rate-time  graphs  of  surface  run-off  were  prepared  from 
stage  recorder  charts.    The  stage  at  all  break  points  on  such 
charts ,  as  well  as  at  numerous  intermediate  points ,  was  tabu- 
lated and  converted  into  cubic  feet  per  second  by  means  of 
rating  tables'*  corresponding  to  the  size  of  Parshall  flume  used. 
Values  for  low  heads  were  obtained  by  plotting  a  curve  of  head 
versus  rates  of  flaw  for  values  tabulated  in  the  rating  table 
and  extending  such  curve  to  include  stages  as  low  as  0.01  ft. 

Cumulative  run-off  graphs  were  obtained  from  the  rate-time 
graph  by  averaging  the  ordinates  of  the  rate-time  graph  for 
short  intervals  end  multiplying  such  average  by  the  intervening 
time  interval.  ^ 


"Rating  table  used  was  that  published  in  the  "Data  Book", 
3rd  edition,  prepared  by  J.  C.  Stevens  for  Lcupold,  Volpel  and 
Company. 


Plate  I.    Typical  rainfall  measuring  station  showing  standard 
gage  (at  left)  and  recording  gage. 


Plate  II.    Typical  installation  of  float  type  Bristol  recorder 
and  Par  shall  improved  Venturi  flume. 


Plate  III.    Watershed  I  (Ravine  A)  Parshall  flume  and  water- 
stage  recorder  shelter. 


Plato  IY.    Watershed  I  (Rarine  A)  -  entrance  to  concrete 
P&rsfeall  fluae  -  throat  width  of  3  feet  and 
depth,"  4  feet  -  October,  1S31. 
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Plate  Y.    Run-off  measuring  equipment  at  Watershed  3  (Plot  15A) 
showing  Parsball  fluse  and  Rams er  silt  sampler, 
October,  1931. 


Plate  VI.    Yio.7  tl  fltoae  and  Raaser  silt  sanrpler  at  Watershed  6 
(Terrace  23)  -  May,  1932. 


-'••-4 


Plate  YII«    Rcm-off  fros  Watershed  7  (Terrace  3B)  during  rain  of 
June  24,  1932. 


Plate  VIII.    Pasture  area,  Watershed  11,  before  nsasiring  devlce3 
W3re  Installed  3x?,b  1 1  1932. 
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APPENDIX  A 

Report  of  Survey  of  Wooded  Watersheds- 
Red  Plains  Conservation  Experiment  Station 
Guthrie,  Oklahoma  April  1939 

T.  B.  McKeithen2 


The  wooded  watershed,  designated  as  Plot  L,  is  located  in 
the  southeast  portion  of  the  Red  Plains  Conservation  Experiment 
Station  as  shown  in  figure  1.    The  watershed  (5.62  acres),  extend- 
ing from  approximately  66  to  101  feet  in  elevation  and  roughly 
circular  in  shape,  is  situated  near  the  top  of  a  slope  that 
averages  4.8  percent.    The  north  and  west  sides  are  bound  De- 
pastured lands,  the  east  side  by  a  road,  and  the  south  side  by 
woods.    The  area  is  fenced  and  protected  from  fire  by  fire  lines. 

The  soils  are  Kirkland  fine  sandy  loam  which  is  fairly 
porous  when  in  a  virgin,  undisturbed  condition.    The  A  horizon 
varies  in  depth  from  9  to  14  inches.    A  sandstone  outcrop  covering 
about  50  square  feet  occurs  in  the  northwest  corner  of  the  water- 
shed. 

A  run-off  measuring  station,  provided  with  automatic 
run-off  recording  and  erosion  measuring  instruments,  has  been  in 
operation  since  1930.    Records  of  soil  loss  from  the  watershed 

S-The  survey  of  the  wooded  watershed  was  carried  out  by  the 
Forestry  Division,  Soil  Conservation  Service,  in  acccrdance  with 
the  specifications  of  W.  U.  Garstka,  Hydrologic  Division. 

^Forestry  Division. 
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were  kept  for  the  period  1930-38,    The  soil  loss  during  this 
period  was  considered  negligible  and  measurements  were  discon- 
tinued in  1938. 

In  this  description  the  watershed  has  been  divided  into 
two  types,  as  delineated  on  the  map  (figure  4).    An  area  contain- 
ing ,560  acres,  lying  in  the  northern  part  of  the  watershed,  is 
classed  as  grassland.    Although  there  are  a  few  scattered  groups 
•of  trees  on  this  area,  grass  is  the  predominant  type  of  cover, 
A  lack  of  moisture  may  have  caused  this  condition  since  the  type 
is  located  on  the  upper,  part  of  the  slope.    The  boundary  of  this 
type  was  delineated  with  white  paint  to  avoid  confusion  in  future 
measurements,    Plate  9  shows  the  character  of  this  area. 

The  wooded  portion  of  the  watershed  containing  5«060  acres 
has  better  moisture  conditions  and  contains  a  good  cover  of 
stunted  black  jack  and  post  oak.    The  trees  grow  in  groups  ranging 
up  to  one-half  acre  in  size  containing  from  3  to  400  stems.  The 
open  areas  between  groups  are  well  covered  by  grass.    Plates  10, 
11,  and  12  show  conditions  within  this  portion. 

Inventory. 

As  this  was  the  first  survey  of  the  forest  vegetation  in 
the  watershed,  a  100-percent  inventory  was  made  of  all  trees  six- 
tenths  of  an  inch  and  over  in  diameter  breast  height  (D.B.H. ),  and 
a  stand  table  (table  6)  prepared. 


• 
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TABLE  6 

Forested  Watershed  Stand  Table,  Area  5.62  Acres 
TREES  BY  SPECIES  AND  DIAMETER  CLASSES 
Red  Plains 

Conservation  Experiment  Station  McKeithen  and  Scheihing 

Guthrie,  Oklahoma  April  1939 


Plot  L 

Black  Jack 

Post 

Chittim 

D.Dn 

Oak 

Oak 

Hackberr:/-  Wood 

Dead 

Total 

Percent 

1 

146 

270 

5  5 

14 

440 

19.4 

2 

123 

189 

1 

43 

356 

15.7 

3 

137 

135 

12 

284 

12.5 

4 

217 

132 

10 

359 

15.8 

5 

186 

163' 

3 

352 

15.5 

6 

167 

124 

5 

296 

13.1 

7 

50 

49 

1 

100 

4.4 

8 

21 

25 

46 

2.0 

9 

6 

9 

15 

.8 

10 

5 

3 

8 

.4 

11 

5 

1 

6 

.3 

12 

3 

3 

.1 

Totals 

1066 

1100 

6  5 

88 

2265 

Percent 

47.1 

48. 6 

.3  .2 

3.8 

100.0 

Limited  time,  one  week  having  been  allotted  for  the  work, 
prevented  a  complete  growth  study  of  the  area.    A  few  trees  were 
studied  superficially  and  the  growth  rate  was  found  to  be  ex- 
tremely slow.    It  was  impossible  to  distinguish  annual  growth 
rings  on  some  of  the  trees.     It  is  estimated  that  growth  would 
average  below  one  percent. 
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Management  History. 

Ten  trees  were  cut  in  the  northeast  corner  of  the  watershed 
some  few  years  before  the  initiation  of  hydrologic  measurements. 
No  other  cuttings  have  ever  been  made  according  to  all  available 
records. 

The  area  has  not  been  grazed  since  the  establishment  of 
the  experiment  station  in  1930.    No  records  previous  to  that  date 
are  available  but  indications  are  that  the  area  had  not  been 
grazed  for  several  years  prior  to  1930. 

According  to  all  records  and  indications,  fire  has  not 
burned  in  the  area  during  the  past  20  years.    No  basal  scars  are 
evident  even  on  the  older  trees. 

No  part  of  the  watershed  has  ever  been  in  cultivation. 
There  are  four  l/100-acre  plots  located  within  the  watershed. 
One  of  the  plots,  planted  with  a  clean-tilled  crop,  is  unprotected 
during  most  of  the  year.    The  trees  have  been  removed  from  around 
two  of  the  plots  for  a  distance  of  approximately  10  feet.    One  of 
the  wooded  plots  is  burned  annually.    Each  of  the  plots  have  in- 
dividual "silt"  traps  and  run-off  measuring  stations.     It  is 
doubtful  if  these  plots  have  any  influence  on  the  measurements  of 
run-off  from  the  watershed. 

Woodland  Description. 

This  woodland  is  typical  of  the  black  jack  -  post  oak 
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type  of  the  lew  rainfall  area  of  the  cross  timbers  section.  The 
trees  are  stunted  in  character  as  none  of  them  exceed  12  inches 
in  D.B.H.  and  rarely  reach  35  feet  in  height.    The  average  D.B.H. 
of  the  trees  within  the  watershed  is  about  U  inches  and  the  average 
height  less  than  20  feet.    Soil  moisture  appears  to  be  the  limiting 
factor  in  growth  as  the  diameter  and  height  of  trees  increase  on 
-the  lower  part  of  the  watershed. 

—  The  stand  is  uneven-aged  in  character  and  composed  of 
rather  dense  clumps  of  trees.    The  clumps  or  groups  of  trees  oc- 
cupy areas  varying  up  to  one-half  acre  in  size..    Most  of  them  are 
approximately  l/100-acre  in  size. 

The  open  spaces  between  groups  of  trees  are  well  covered 
with  various  grasses.    The  following,  listed  in  decreasing  order 
of  prevalence,  were  found:    Prairie  beardgrass,  Prairie  threo- 
awn,  Blue  grama,  Buffalo  grass,  Blue joint  turkeyfoot,  Indian 
grass,  and  Switch  grass.    There  are  also  traces  of  asters,  rag- 
weed, sorrel,  rockwoed,  and  Lespedeza  virginica.    The  dead  clumps 
of  grass  form  an  excellent  protective  cover  to  the  soil  even  dur- 
ing winter  and  early  spring. 

There  is  very  little  reproduction  in  the  watershed.  Red 
cedar  is  fairly  well  scattered  over  the  area  and  shows  promise 
of  becoming  an  important  species  in  the  future.    Reproduction  of 
other  species  is  retarded  by  rabbits  gnawing  the  base  and  biting 
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the  tops  of  seedlings.  Evidences  of  sparse  reproduction  of  Hack- 
berry  and  Elm  were  found. 

The  entire  stand  of  older  trees  is  apparently  of  coppice 
origin.     This  may  account  for  the  group-like  arrangement  of  the 
trees.     It  is  believed  that  root  sprouts  would  become  established 
in  the  open  spots  if  moisture  conditions  were  more  favorable  and 
rabbit  damage  less  prevalent. 

Based  upon  254-  one-foot-square  plots,  only  3.54  percent 
of  the  entire  watershed  can  be  classed  as  bare.     There  is  a  small 
sandstone  rock  outcrop  in  the  northwest  corner  of  the  watershed. 
Bare  areas  are  usually  small  spots  underneath  the  crowns  of  trees 
or  where  rabbits  have  removed  the  debris.    Of  the  96.4-6  percent 
of  the  watershed  area  not  bare,  55 • 9  percent  is  covered  with 
leaves  and  litter  and  44-*  1  percent  with  grass. 

Wind  sweep  was  noticed  under  some  of  the  clumps  of  trees. 
A  good  layer  of  humus  has  formed  where  the  leaves  and  litter  have 
remained  undisturbed  for  several  years.     The  depth  of  the  organic 
layer  varies,  attaining  a  maximum  depth  of  2  inches. 

Information  concerning  the  wooded  watershed  is  given  in 
the  following  table : 
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TABLE  7  • 

Summary  of  Forest  Inventory,  Plot  L 
April  1939  Guthrie,  Oklahoma 


Age  of  stand 
(approx. ) 


Average  basal  area  per  acre 
65  years  41*23  so.  ft. 


Average  height  of 

dominant  tree  22  feet 

Average  crown  length    18  feet 


Soil  Surface  condition 

percent 
Bare  3.54 
 Not  bare  96 . 46 


Number  of  trees  per 
acre  403 


Average  spacing 


10.5  feet 


Ground  Cover 


percent 


Litter  and  leaves  55«9 
Grass  and  herbs  44.1 


It  is  the  opinion  of  the  superintendent  of  the  experiment 
station  and  his  staff  that  the  area  at  present  affords  approxi- 
mately the  maximum  amount  of  protection  to  the  site  considering 
all  factors  involved.    .It  is  believed  that  the  mixed  cover  offers 
better  protection  than  either  n  grass  or  tree  cover  individually. 
It  is  doubtful  if  the  effectiveness  of  the  cover  could  be  materi- 
ally Improved.     Eliminating  rabbit  damage  would  increase  the 
amount  of  tree  cover  at  the  expense  of  the  grass,  but  it  is 
doubtful  if  this  would  improve  the  effectiveness  of  the  cover 
or  would  be  desirable  in  this  section  of  the  state.  Rainfall, 
surface  run-off,  and  soil  loss  data  for  the  watershed  are  sum- 
marized in  table  3. 
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RED  PLAINS  CONSERVATION  EXPERIMENT  STATION 
.  GUTHRIE,  OKLAHOMA 

WOODED  WATERSHED 


PLATE  IX 

View  showing  the  sparse  growth  of  trees  and  the  luxuriant 
growth  of  grass  in  the  grassland  portion  of  the  wooded 
watershed  as  seen  froa  csssra  station  #4.    September  27, 
1939. 
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PLATE  I 

A  view  of  the  water  channel  approxtaatsly  seventy  feet 
abc?$  the  gaging  station-    Cn^ra  position  near  east 
bank  of  channel.    September  27,  1S33, 


RED  PLADiS  CONSERVATION  EXPERIMENT  STATION 
GUTHRIE,  OKLAHOMA 


WOODED  WATERSHED 


PLATE  XI 

Dense  stand  of  smaller  sized  trees  in  the  lower  portion 
of  the  wooded  watershed,  as  seen  from  camera  station  #2. 
September  27,  1939. 


View  from  camera  station  #3  showing  the  sparse  growth  of 
trees  and  the  luxuriant  growth  of  grass  in  the  upper  por- 
tion of  the  wooded  watershed.    September  27,  1939. 


Land  Classification 


Boundary 


Plot  13 

RED  PLAINS  SOIL  CONSERVATION  EXPERIMENT  STATION 

UNTERRACED  CULTIVATED  WATERSHED 

Guthrie, Oklahoma 
AREA:  3.21  ACRES 
SCALE  (FEET) 

)0  200  300 


37  Erosion  Class 


6  B  26   %  Slope -Slope  Group-Soil 
(^-indicates  gullies  cannot  be  crossed  with  farming  implements. 

See    pages  39-40  for  iegend 


Original  Contours 


Plot  I5A 

RED  PLAINS  SOIL  CONSERVATION  EXPERIMENT  STATION 

TERRACED  CULTIVATED  WATERSHED 

Guthrie,  Oklahoma 
AREA'.  3.13  ACRES 
SCALE  (FEET) 


3  Erc^lon  Class  

5  S  26"  %Slope -Slope Group-Soil 
Ssa  pag<j*  39-40  for  legend 
\ 


Land  Classification 
Boundary 


Watersh«d 
Boundary 


66  63  to 

Pk*  L 

RED  PLAINS  SOiL  CONSERVATION  EXPERIMENT  STATION 

WOODED  WATERSHED 

Guthrie,  C^iahoma 
AREA!  5.62  ACRES 


SCALE  {FEE"H 


Eros.cn  Cicss 


5 


5  B  26"  %S!op2  -  Slope  Gro-jp-Soil 
See   pag«s  39-40  for  legend 


400'  to  Field   "B"  Recording 
ftoin  Gage  No.  5  s0* 


3  Erosion  Class  

5  B26"  %S!op«- Slope  Group-Soii 
See  pages  39-40  for  legend 
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Lond  Classification 
Boundary 


RED  PLAINS  SOIL  CONSERVATION  EXPERIMENT  STATION 

PASTURED  WATERSHED 

Guthrie, Oklahoma 
AREA:  2.45  ACRES 


SCALE  (FEET) 

)0  200 


TOO 


Erosion  Class 


4B26    %S!op« -Slope  Group-Soil 
See   pages  39-40  for  legend 
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LEGEND  FOR  WATERSHED  MAPS  SHOWING  EROSION,  SLOPE,  AND 
LAND  USE  (figs.  2,  3,  4,  5,  and  6) 

Erosion 

Sheet  erosion  cl asses : 

1.  No  appreciable  erosion. 

2.  Slight  sheet  erosion  -  less  than  2%  of  topsoil  removed. 

3.  Moderate  sheet  erosion  -  25  to  1%  of  topsoil  removed. 

4.  Severe  sheet  erosion  -  more  than  75^  of  topsoil  removed 

and  (or)  part  of  B  horizon  removed. 

5.  Very  severe  sheet  erosion  -  part  of  lovrer  B  or  C  horizon 

removed. 

Gully  erosion  classes 

7.  Occasional  gullies  -  Less  than  3  gullies  per  acre  or 

gullies  100  feet  or  more  apart  laterally. 

8.  Frequent  gullies  -  more  than  3  gullies  per  acre  or  gullies 

less  than  100  feet  apart  laterally.    Less  than  75$  of 
delineated  area  In  gullies, 

9.  Very  frequent  or  destructively  large  gullies.    More  than 

75/b  of  the  delineated  area  included  in  gullies.  This 
may  be  one  large  gully  which  can  be  delineated  or  a 
number  of  small  gullies. 
Classes  of  gullies 

A.  Gullies  which  can  be  crossed  by  farming  implements  but 

which  would  not  be  obliterated  by  normal  tillage. 
These  are  designated  as  7,  S,  or  9. 

B.  Gullies  which  cannot  be  crossed  by  farming  implements  and 

which  have  riot  penetrated  into  a  deep  friable  C  horizon. 
They  are  designated  as  7,  8,  or-  9.     Individual  gullies 
of  this  type  designated  thus: 

C.  Gullies  which  cannot  be  crossed  by  farming  implements  and 

which  have  penetrated  into  a  deep  friable  C  horizon. 
These  are  very  deep  gullies.    They  are  designated  as 
7,  8,  or  9.     Individual  gullies  of  this  type  are  desig- 
nated thus: 

Accumulations 


Accumulations  of  soil  material  washed,  down  from  adjacent 
slopes  are  mapped  as  plus  (+)  erosion  in  four  classes  thus: 

a.  0  to  6  inches  accumulated. 

b.  6  to  12  inches  accumulated. 

c.  12  to  18  inches  accumulated. 

d.  IS  or  more  inches  accumulated. 
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Slope  classes : 

A.  0  to  3%  but  not  including  3%. 

E.  3  to  1%. 

C.  7  to  10g. 

D.  Over  10%. 

Land  Utilization  classes: 

L  -  Cultivated  land  or  land  in  crops. 
P  -  Pasture. 
?\-  Meadow. 

~?2"  Pasture  formerly  cultivated. 

F  -  Forest  or  woodland. 

X  -  Idle  or  abandoned  land. 

H  -  Undifferentiated  land  use  such  as  farmsteads,  villages,  etc. 

Land  use  boundaries  and  symbols  shown  in  red  and  independent  of 
soil  boundaries. 

Composite  symbol 

Sheet  erosion  -  gully  erosion 
Slope  %  -  Slope  class  -  Soil  type 
For  example: 

37    or  37— 4-B-17  or  37  may  be  used  to  indicate  the 
4-B-17  4B       following  condition: 

17 


Moderate  sheet  erosion  -  occasional  gullies 
U%  slope  of  3  class  —  Vernon  fine  sandy  loam 

Soil  legend 

1     Yahola  fine  sandy  loam 

3      Yahola  very  fine  sandy  loam,  high  bottom  phase 

12  Kirkland  fine  sandy  loam 

13  Vernon  clay  loam 

17  Stephenvillo  fine  sandy  loam 

18  Rough  broken  land,  Stephenville  soil  material 

19  Nash  very  fine  sandy  loam 
22    Noble  fine  sandy  loam 

26    Chickasha  fine-  sandy  loam 
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